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EXTENDED ABSTRACT 
The Mesoamerican Reef includes the Western Hemisphere’s longest barrier reef system and comprises a diverse array 
of reef formations linked together by complex oceanographic currents. It extends over 1000 kms from Mexico’s Yucatan 
Peninsula, through all of Belize, the Caribbean coast of Guatemala, and the Northeast shelf and Bay Islands of Honduras. 
This vast complex includes interdependent seagrass meadows, deep and shallow lagoons, and coastal mangrove forests, all 
forming a dynamic mosaic that nurtures the Mesoamerican “hotspot” of biological and cultural diversity. The overall 
ecoregion covers approximately 464,419 km2, with 192,648 km2 in watersheds and 271,771 km2 in diverse marine habitats 
(HRI 2010). In 1997, the leaders of the four nations (Mexico, Belize, Guatemala, and Honduras) signed the historic Tulum 
Declaration, which pledged support for conserving this shared resource (Tulum Declaration, June 1997). 
 
Indicators of Reef Health 
Measuring ecosystem health is complex and scientists are only now beginning to develop quantitative indicators to 
evaluate ecosystem health. Indicators are practical, quantitative measures of ecosystem or human health. Their purpose is to 
help translate the abstract concept of well-being into a suite of tangible, rigorously defined quantities by which progress can 
be assessed. Scientists analyze trends or spatial comparisons in individual indicators to gain insight into the most important 
variables at one site or over an entire region. The Healthy Reefs for Healthy People Initiative is one of the first efforts to 
develop measurable ranking criteria for indicators of reef health (HRI 2008). The development of a single index value 
facilitates the mapping of reef health for a more comprehensive view across the region. It is our “bottom line” of reef health, 
akin to the Dow Jones Index in the stock market—not an exact measure of any particular stock, but a very useful indicator 
of general market trends. 
The 2008 Report Card, developed the “Integrated Reef Health Index” (IRHI), which included seven reef health 
indicators (coral cover, coral recruitment, coral disease prevalence, fleshy macroalgae index, herbivorous fish biomass, 
commercial fish biomass, and Diadema abundance). In this study we reduced the number of indicators to four, in a  
“Simplified Integrated Reef Health Index” (SIRHI) in order to accommodate the use of additional partner datasets that did 
not include all seven of the original IRHI indicators. In particular, coral recruitment, algal heights (needed for the Macroal-
gae Index), Diadema abundance and coral disease were not consistently collected at all sites. The two fish indicators were 
replaced with simplified versions: key commercial species (snapper + grouper biomass) and key herbivores (parrotfish + 
tang / surgeonfish biomass). 
The SIRHI is composed of coral cover being a measure of the proportion of reef surface covered by live stony corals, 
which form the reef’s three-dimensional framework; fleshy macroalgae cover being a measure of the proportion of reef 
surface covered by fleshy algae or “seaweed”; herbivorous fish abundance measures the biomass (total weight of fish per 
unit area) of surgeonfish and parrotfish, the most important fish grazers on plants that could overgrow the reef; and 
commercial fish abundance measures the biomass (total weight of snappers and groupers per unit area). 
The grades are calculated by converting the mean data value of each indicator at each site into a condition ranked from 
one (“critical”) to five (“very good”), based on the data ranges given in Table 1. The development of the data ranges relied 
heavily on the experience, data, and perspectives of the scientific review committee convened for this effort (HRI 2008), as 
well as data from the Atlantic and Gulf Rapid Reef Assessment (AGRRA) database of over 800 Caribbean reef sites (Lang 
and Ginsburg 2006, http://www.agrra.org). The fleshy macroalgae cover thresholds were adopted from those being 
developed for the 2011 Reef at Risk, originally developed by Reef Check. It represents a compromise position between 
grading for the ideal reef conditions and what can realistically be achieved in modern times and conditions. 
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Site Selection 
For the 2008 Report Card, a total of 326 were selected 
using a ‘stratified random’ approach similar to that 
described in Smith et al. (2011), the NASA – Millenium 
Ecosystem Mapping Project. AGRRA training sessions and 
fieldwork was conducted by TNC and local partners in 
Mexico and Honduras and Guatemala, while WWF/HRI 
and local partners did the same for Belize. For the 2010 
Report Card, a total of 130 sites were surveyed, including 
50  sites that were revisits of the sites already surveyed in 
the 2008 Report Card (‘core sites’) that were surveyed by a 
HRI team, and 80 sites that were surveyed by HRI partners 
using their own criteria for site selection (HRI 2010 and 
Online Supplement). 
 
Results of the Current Condition for the Mesoamerican 
Reef 
The 2008 Mesoamerican Reef Report Card provided 
the first comprehensive look at the health of the region’s 
coral reef ecosystem. The 2008 Report Card revealed that 
the reef was in danger, with more than half of the 326 
sampled reef sites in ‘poor’ (47%) or ‘critical’ (6%) 
condition. Yet, the 42% reported in ‘fair’ condition and the 
6% listed in ‘good’ condition offered some hope for 
recovery (Figure 1). The 2008 assessment was based on 7 
indicators of reef health combined into a single Index. 
Regrettably, this 2010 Report Card does not describe 
an overall pattern of recovery but one of further decline in 
the health of the Mesoamerican Reef. Condition was 
assessed at 130 reefs which were evaluated with four key 
indicators. Three of the indicators used in 2008 were not 
available for all sites in 2010. These results found 30% of 
reefs in ‘critical’ condition, 40% in ‘poor’, 21% in ‘fair’, 
8% ‘good’ and 1% ‘very good’ condition (Figure 1). Five 
times as many reefs experienced declines versus improve-
ments in health, as measured by the fifty core sites that 
were assessed in both 2006 and 2009. The reduction in the 
number of indicators included in the Index in 2010 resulted 
in 0.1 lower score in both years (Figure 2). Overall the two 
Indices produce very similar results, with the reduced 
index (SIRHI) producing a wider distribution among 
conditions. Regardless of which index is used the results 
clearly show reef deterioration and call for stronger 
management actions. Clearly, more of the numerous ‘fair’ 
Table 1. Threshold values by indicator for the Simplified Integrated Reef Health Index 
Figure 1. Percent of reefs in different health conditions for 
2008 and 2010 Report Cards. 
Figure 2. Comparison of the 50 core sites using the two 
different reef health indexes of 2008 and 2010 Report 
Cards. 
   McField, M.   et al.     GCFI:64   (2012)                                                Page 15 
 
condition sites have declined in condition. 
Figure 3 illustrates changes in four of the key reef 
health indicators - coral cover, fleshy macroalgae cover, 
herbivorous fish biomass, and commercial fish biomass. 
The most consistent indicator across all four countries was 
fleshy macroalgae cover, which was consistently ‘fair’ in 
2006 and consistently ‘poor’ in 2009, with very little 
variation at the national scale. The most notable changes 
were the changes in herbivorous fish (parrot and surgeon-
fish) and commercial fish (snapper and grouper). Parrotfish 
and surgeonfish biomass in Honduras decreased from 2006 
to 2009, due to a reduction in the average size of the fishes 
with no overall decrease in abundance.  The abundance and 
biomass of groupers (seabasses) declined over 50% and 
snapper abundance and biomass also declined. Encourag-
ingly, the amount of live coral cover increased in all three 
countries, with Mexico improving its condition ranking 
from ‘poor’ to ‘fair’ and Honduras maintaining a ‘good’ 
ranking. Over 20 sites in the region had >20% coral cover 
the parliamentary degree to solidify the Bay Islands 
Protected areas (HRI, 2011). In 2008 Mexico declared the 
4,257 hectares “Manglares de Nichupté” protected area, 
which is located between Cancun town and hotel zone, 
nearby to Isla Mujeres-Cancun-Nizuc National Park 
(Decree for natural protected area, February 2008). In 
2009, it was listed as a RAMSAR site for the international 
importance of its wetlands and mangroves, supporting four 
mangrove species, one palm and four animal species 
protected by the Mexican law. In 2009, Mexico created the 
Whale Shark Biosphere Reserve, located in front of the 
north coast region of Quintana Roo, extending from the 
previous protected area of Yum Balam to Holbox covering 
an additional surface area of 145,988 acres (Decree for 
Biosphere Reserve, June 2009). 
The list of threats to reef health has grown in scope 
and intensity. The four main threats (over-fishing, coastal 
development, inland land clearing and agriculture, and 
climate change) identified in 2008 continue with growing 
intensity. Less than 1% of the fish surveyed in the MAR 
were over 40 cm (16 inches) long, and sharks are now 
largely absent (HRI 2010). The invasive lionfish is now 
virtually everywhere in the MAR, although efforts to 
control this exotic species are underway throughout the 
region. The coastal development index for 2010 found the 
amount of modified areas increased from 22% to 34% of 
the coastal MAR (HRI 2010). Climate change is already 
impacting the reef and there is little chance of a global 
treaty that will protect coral reefs. There is a growing risk 
from increasing interest in offshore oil development, 
particularly in Belize. 
Despite the intimidating threats listed above, numerous 
reef management actions are working to overturn the reef 
decline. Over 30 marine and over 30 coastal protected 
areas are now being managed in the MAR (HRI 2011). 
While they cannot protect against all threats, MPAs do help 
manage many threats and help build ecosystem resilience 
to other threats. As one of the most threatened and 
biodiverse ecosystems on the planet, coral reefs are now 
being managed with some of the same tools that have been 
used with terrestrial endangered species for decades. Case 
studies highlighting coral propagation efforts, natural ‘hope 
spots’ and community enabled local conservation successes 
provide some hope in a sea of uncertainty. Our leaders, 
globally and in the MAR region, must face the stark reality 
that ‘business as usual” will ultimately result not only in 
the loss of a magnificent marine ecosystem, but the loss of 
income from tourism, costly damage from natural disasters, 
and the loss of entire fish stocks that feed local people and 
support their livelihoods. It is just this linkage between 
healthy reefs and healthy people (economies, communities 
and individuals) that can help catalyze the transformational 
policies and actions that are required to save our magnifi-
cent reef. 
 
 
Figure 3. Comparison of the four reef health indicators by 
country for the years 2006 and 2009. 
Bold conservation measures are required to reduce 
known threats and enable the reefs the opportunity for 
survival. Some important management actions have 
recently been taken in the region, but there is an urgent 
need for more harmonization on a regional scale to secure 
the future of the entire Mesoamerican Reef (HRI 2011). 
Some of these actions in Belize include fully protected key 
reef grazers (all parrotfish and tangs/doctor fish) to 
promote reef health in 2009 and fully protected the main 
sports fish (tarpon, bonefish and permit) to safeguard the 
valuable sports fishing industry (HRI 2011). Also, in 2009 
Belize approximately doubled the marine area under full 
protection by implementing such zones in the Southwater 
Caye, Sapodilla Cayes and Caye Caulker Marine Reserves 
(HRI, 2011). Guatemala, in 2009, completed its Coastal 
and Marine Policy, which was approved through a 
governmental decree (HRI 2011). The design of the 
strategy and action plan is under development, and in 2010 
it issued a five-year moratorium on the fishing of sea 
cucumber. Honduras in 2010 issued a complete and 
permanent moratorium on fishing of all sharks and signed 
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